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(57) Abstract: 




PURPOSE: A fabrication method of a conductive pad is provided 
to prevent an electrical connection between a pad and a gate 
due to an over-etching of an edge portion of a gate - electrode, 
etc., by separating a pad for a bit line/storage electrode into a 
first pad and a second pad and forming thereof. 

CONSTITUTION: A plurality of interconnections surrounded by a 
first insulating layer is formed on a substrate. A first conductive 
layer(106) is formed to cover the first insulating layer and the 
substrate. A first pad(128) is formed by etching the first 
conductive layer to expose the first insulating layer and to 

remain only between the interconnections. A second and a third insulating layer are formed to cover the first pad and 
the first insulating layer sequentially. A photoresist pattern is formed on the third insulating layer to expose, the first 
pad. The third and the second insulating layers are etched to expose the first pad by using the photoresist pattern as a 
mask. After removing the photoresist pattern, a second conductive layer is formed to cover the first pad and the third 
insulating layer. A second pad(136) is formed by etching the second conductive layer to expose the second insulating 
layer. 
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OPIOil 7HAIEI = «h£fl| fl|2 ^«0fl HIM a ^SEIAI 3=g 2I5HHI 

3151-^ £|S ^ a OHS ^ EJ 1^ £2 IHE7h 2 S!£g.L^ W IHESf 2R|- SHE^ S^SCK 1» HH 
E a 2*1- SHE^ RAT-SAC, CT-SAC, CHI HI ^ ^ S§ Stiti g> K S0il 3SHAi «SfiQ. OiSWi, 

RAT-SAC, CT-SAC, Oil III 2! £ 22" g Oi!r sHJ-°m OlgsKH API §1 »e| sa g, 0 ^, E , 

~ ^, TilOlM SA1EI i^gOl ElOUi EH ESI- TilOl M^h E7I325 A1£ 2^EI = 

3, SHE 37171- Til 01 ^ S=g AhOI^J h*|£|£ 2, II ESI- 71 SOI 2713£S 31 El 

xi 2, eci zj-ei di-3 *^ss eiti- 2^1^21 as, soi ereis ^ ao. 

.£3/ 

E 1a& RAT-SAC 0IS5H3I SgS API §1 5^ DRAM S»2| OiEilOi Ell 01 0t§ 

E lb= E laOilAi 1-1 'S HJ-Bf US*!" B9E; 

E 2a= CT-SAC §§M 0|g*K» ^££1 API §1 "01 ;> ras ORAM §«|2J a CHEllOlg fiO|?& 
S3E; 

E 2b~ E 2aQUi 2-2 "S CU-Bh §Bt!" BSE; 

E 3a LHAI E 3g£ S HI-SSI*]- SI 1 AIMH CCI-g SHE *!2 «3SK7I BSEM; 

E 4a LHAI E 4e= S HUT*!*!- ^il 2 ^AIDIIOfl [CfE SHE SSoPI S3 El; 

5 HF^tj- fl| 3 ^AlWlDil MB SHESJ SOt^^ BSE; HEIH 

E 6^ fi ^"SSJ UF^tl- fll 4 61 Al 0101 taS 5HE2J MCtt^^ B3E0IQ. 

*E32J ^^CHI EHti- ¥2 £S 

100 : BfEM 7151- 128, 221, 302, 402 : 1» SHE 

136, 230, 304, 404 : 2» SHE 



e irss e^Eai swai sis &aoii shsai, ^ai^^^^ pis hie aa/^saxi a 
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^§ £2 SHE! ^Sofe »E«I St!" 201 CK 

BJ-ESI g«M2| DIM & S HS*iaW 2ISa|£3 *2E|CH SH 256 flTfl ESOil CQ-Eh flTO 

& E£ 0.25*m2J 371 £S ^011 Ai □ ^7)1 flTflg 7l7h HIM DOIUei SIS 9|AI± M2EI (DRAM)EI- IT 

s £HS3 asai swrsxii aiesi ^b^s^ thbteiii Bissau sack bexi §«7i- agists 

Oil [KK fil-Ex-Q H4^3 EteHEHIII §g (I ithography process )2| U\±B. § 

1 Zft (mask alignment margin)S □ S0I71LI- HE1*]- 0r2S SW Sr= 2101 Sqftffll 

£^E|H SD. 

g#3££, si-exo sisi ai, ai-Eaist a a serai- as na^ra **£ei= 

ing^« ysji 3 | 5 A^oii g^ ^aan, nmi im u\m* ^zm ?m= arsa 

Bfsai mm noesoi swam tin, a^nam ssoiial 2 sswiai sss sr¥^ lh 

2| nn@0il 0 r ±3 SIM ^tSoffi QS S£Sh= 2101 fi^SCh 3E1U, 

imm AK>|°J 2SS (misregistration)OI EJ^HEHEI SS0U1 gZICK IlEiH^, EHS LH CHI Oh 

21 fiSSW 9\tlM ^Alol— MS LH2J CflXIl feW ^£ 2101 fi^SQ. HEiLh H 
Bit!" Oras mgoj jigajSKHI CH§> 50H2J S2J0I SQ. 

n^Eg, ^gSJ- 0 1-3 01 HSxl Sr^l or£ OraOl SSat!" 72 (margin-less strucre)M 2^ 71^3 

3 S-glOl Q ara CHI 1*1 SMEI7I01I OlsgiQ. HEiEl- 71^33 SSB S ^ol S^l S^tHH 

2U)ui oi-soi ggatr s= 2101 7 r § sfism. 501 *qi 71s-, si-sai °i s ^1 
#21 cwei #1011 «seih A r §Ei7i mson, 0*201 mrnRt^ 5^ *i£or= 2101 sl>ejii 5 

»2| HSE/I223S Sr««fe □ 7r§ MWOID. 01-201 SSfit!" ^ S71 flV 7I^M § 
71-S" 221-^2 §3 5^1 ^ (se I ef -aligned contact hole)!" ^^^h^ ^# St^Hl. 

CrS^m sr^*!- g-asoi ^^eih 2iQ. ziEi*]- w\ mm ^ msz^ am^ ^ei 

SAC (reverse active type se I f -a I i gned contact, 01^ RAT-SACOIEh §tJ") SSHI- SAC 
(contact type SAC, 01^ CT-SACOIEh StJttCK 

aW2| 2^ ^3 ?!#0I I EDM 96CHI M 240nm Pitch 46DRAM Array M0SFET Technologies with X-ray 
Lithography"Efe BI^^S HEII1 199^ Symposium on VLSI Technology Oigest of Technical PapersOfl 
"A Fully Printable, Self-aligned and Planarized Stacked Capacitor DRAM Cell Technology for 1 Obit 
ORAM and Beyond "E^ lim2.S. ^ Til E1SIQ. 3EIH, 2^^°J ^1^01 I EDM 95CHI "A 

Process Technology for 1 Giga-Bit DRAM "01 El- M*^?-^ 3EIH I EDM 96011 "A New Planar Stacked 
Techno I ogy(PST) for Scaled and Embedded 0RAMs"OIEr^ SW£S ^ TilXHEISlQ. 

2X1- (RAT-SAC )2J I§i Olg^rffl 5^1 S- (0j|# MS, ±MEIXI 2^ S! dlM Er°l SHE^ ^ 

^hXI^ DRAM §X|2J ^ CHEilOl EilOl OrSl" MOI^^ £ laOII EAIEICH SIQ. £ laOil 

Ai, &ZE 3l (10)^ 71101 M 2= (££~, ?JE Eh°j), &5 ^2 (12)^ ^MEIXI 2^ (storage 
electrode)! *iS.M 7\m\\ W^l §1 OHH E E -^ (self-aligned buried contact, 01^ BCEr § 

tn, &5 (14)^ HIM Ef°] (bit linem ^E^l 715011 SSofe Wl §1 ^ (01^, DC 
Eh ^ LFEF^Q. ^Al-^r g^EI^ #S 2^ (active area)S E 1a24 §211- ^01 TO 

(T-shaped struce)^ S^SQ. 

E 1b^ E laCHIAI 1-1 M CD-Eh 31 EK! 1 B9EM aOISQ. RAT-SAC SSM Olg^lOl ^^^h 
71 ^Itt Ar2 S§ (photo-etching process)^ ^tSoF3, bIM Er2J 5! ^MEIXI 2^£ in EMM 
^^3PI W*T 7H7 (opening)^, E IbOfl EAIS um ITOI, MS El 2 7H°J ^^IS MS 

AI^E1 (switching trareistor)#OI ^^£l~ ^ S^Sj SSfDil C0-EI-A1 ^^EICH, 01^ ^Sg ^A r 3J 
S^CHI HI^HAi ^CH^2:^ S^M 2M 4^ 2iCK RAT-SAC 3^, >HOIM SAiEl ( 

aizv 7^AI°^^ ArSEI^ 71I0IM 2^ SAiEl SJ^HAi °^ K £|^ TilOI^-HHE 

(gate to pad)21 27l^oj 31 (electrical short)S n&W ^ 2iCK ^rXISJ", (opening)^ 
m W ^tSEI^ S§ g^Oil Til 01 M 2^S S2§r7| ?l*|- (capping layer)£S ^g^fe 1 

(E^, g^ej 13S00I ^1^-EIOiAi ^E^l J\BM 7I5SH31 71I0IM 2^ (10) S ^tr^ 
(17)2J ^01 (01^, S-xl-Ef §SJ-)7|- §22:^ SA|Si ^^JfAl ^TOI-XITil SQK 

n 11, E IbOilAi ^ 4^ Si^OL HUE (18)3 37171- S^LEICH ^EH^J (E§3 01-2 ^M)S S,^ 
^r7l Oi^EK ^, ^ 2 E ^bjiM OlgSr^ SAC §§01i SlOiAL OI^SI §^ E IbOilAi §2 (20)DW 
IHE (18)^ E2^ (WIS S3, ESS II El £E|?)0I XHSIXIXIB, ^^^°] RAT-SAC S§5J §° E 
IbOilAi §2 (22)HrA|°J- E2^0| xH?.|2Q (1E-5HE 31 S"AIS ?|tHAi, IHE3 >ilOI^ 2^ 

(10)1 frEHJJKn 13 °| (17) Olue SSEICHOtSJ-Q). 5|g^£^ ^^El^ SHE (18)2) H7i7h 
371 (20)01 ti|«IAI spi ^SSQ. E laOilAI, SHE 37l7h 71101 M-TilOl s AHJ|2| Z.^£S 31 
^EI7| UHSOiL Bl-Exil DilSEI §«7I- 32^trEI3 1^^- SHE 371^ ^OF2CK 3EiE^, STAI 
2^3 0h20l SSfitJ- 271 CHSD (7J7I §1 5^ B^^h^ 2101 

CHHQ). OI-SEi, S!-Ai 3^3 UHF H3L IHE2J ^« jEg^oi fliOlM 2^ AhOIOil S^EIOi IE 3 
7I7F ^DmH 3EIH ^SEIAI 2^ E^ HIM Er3s ^Eic-il 715011 S^h7l ^ £M 
[IH £3 0r2 (^, SSI 01-2)01 S^^l 3iEICH ^l^SS r^XF §^0| 4=tSS tffl El=a 
A| US (soft refresh fail)# SS^MI SQ. 

^XF ^, CT-SAC I§I OlgSKH 5^ S (WIS S3, ^SEIXI 2^ 5! HIM Er3 IHE§ ^ E -i| 

^M)M 7rAI^ DRAM §x|EJ a CHEilOIOil CHW S3E7 r E 2aH EAIEIOi E 2b0il SiOiAi, E la 

mmt* Rii? i,^ 2l2i^ £7i^Q. CT-SAC OlgohOl ^ ^M 

3^, E 2aCHIA1 ^ * 2i50L BC (12)~ DC (14)011 U\MM gimS-E. SSSQ. E 2b^ E 2a 
OilAi 2-2' M tO-Ef IBtl- 33EM S01EQ. 

^71 CT-SAC g§I Olg^KS ^M ^^3r3. E 2b01l EAIS Um S§ 12® 01 20i2Q. 
CT-SAC S^CHI 2J§|-3, BC/OCg S^l E^ ErS^^M ^^^ICK 2*% ^M ^^or7| ?|uH 

Ai 5£ fllAI^M SHSOI m, ^ ^SOI ^t!SQ. 01 [Qi, RjC-SAC ^S^J S« S^Oil & 
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So^ s^oi sraas era 00, ct-sac sssj g° jh^ s^ol e aw sais di-2r aoi, at* 

E= E^o^ *!2Hdl7r RAC-SACOil U\tiM £KHS|£3 ^0)A|7)1 2ID1 (01 tB, 7H77 r §421A| 

»S S4*0I SITU 4= SiChnot open), ^0)2 *)2*HI§ mHAI 4^ AIZW £?M3\Qti!0. 

3 S2h TilOIM 2^ (10)2| SA1EI ^gO| jU£*P« 4^E|0)A| 7)1 01 M 2^2] kfl SStJO (EHE- 
7)1 01 M 2^2) 27133 3101 S^H). 

E£h E 2aWIA1 £2S UhSU- 1T0L BC (12)7h DC (14)0)1 UlfllAi ^7)1 **4EI7I tlflSOil SSt!" 3QIM 71- 
A| = 5™ §gg £|oHA|^, DC (14)0)1 &g§ 7)1 01 M EA)£I ^SgOl BC (12)0)1 &SS 7)101 

M EA1EI *SS0)l HIWA1 4CH3£M SWI ^SfSCHOt ElO. H #^ §39*- (inter layer 

insulating film) CHI Offi- SfrSJSJ ±!2r flqt]|7|- VMEI7Q SK» STA) £SS Um 90I 7)|0IM 2=fO| 

°Mi £§S SAC SSM2] S7JSS oB3S" 4* 7IS0I "A 0.23*m2 Double Se I f -A I i gned 

Contact Cell for Gigabit DRAMs With A Ge-Added Vertical Epitaxial Si Pad"E|-S W«*SS I EDM 960)1 
7HHHSO. 01 7IS# 7H^f3£M £3*13, 01 7ISS Ar7l SI ^ SS CH aw LCD (lightly 
doped drain)§ »10IM ^10|A)1 ^4o r 7| £1*]" £SAI M£HAI^E12J 42^/EB)l3 

1 SAIOil «StJ23/M 7)1 01 M S^^J b:&(SAIEI ^M)S e^llf 4= 3E1HM, BE-7flOIM2) 

271*13 312) H-SM/dS ^r&^S!" SSOICr. o|-Ai3, *IE EI-3 Btf23 £rBM3, Oil Hi E -^ 4 
&AI £01 ^VS\ gg- ^E(§S4r" 4§S) CH yOl BSfSJ 45 ^EdlS*? «5fi)2| HI7I- HAI ST# 
3^, 7)I01M 2^ *l= Er3M AhOISJ #S [|>Er EHE3 27133 3101 SfgOl OH^ HQ. 

DIM 3oHA1, EHE7I- S2JM 451! 4 KCr~ 3S0I SICK 

CD-El- A) S V92I ^H2^ u^Sxfl 5*|0|| 3 it!" E2 EHEM ^^^fe SI5§ r = ^OIQF. 

e ^shi as xv\ mm ^ tin s^a= tboim-ihesj 2^3 3is 

^A|^ 4 E2 SHE X1l5or= 20ICK 

s »aa e an api si ^sm- tin act si 5^ ^§ j H o^ E2 nE 7 f x W 

A|^ 21 4 E2 IHE S-S S"ffiS WSuhS 201 a. 

a h».«o| E x^l SI DHS 5 E ^1 SS 1 ^ IIH OHS AFOI^ ^S 0^2^ SrMW 4 

sj= E2 ie ^« ^mm Msm= 201a. 

^atl" HhiF g-S ?lz|- g SfSSJ g MgtHi £j^^3, ^ i §g^£g MEW3 ^4 

21 UH210I S-SS S!"Elll MSo^ B7\\2[: £7\ M 1 S3^ 5! 4^1 ffl-ESlI 7I5# g£ 731 1 

E2^# ^^oF~ 9-71 4^1 ^)l 1 SS^Ol k^ElE^ HEIH ^71 HH2M AW10A3 ^TOF SiE^ ^ 
71 7111 1 £2°|f ^^mi-01 XII 1 EH EM fe^l 7HI 1 SHE 3! £9 1 Xil 1 IS^M 

Xil 2 a Ail 3 S35IMS S^ofe E^lfiF; 4^1 M 1 EH EM b:^AI^I7l 5£ EilAI^M EE) 

SI 4^1 m^m fe^2J ^-71 731 3 13^ 4-0)1 ^Stfe 3-7H2I-; ^71 5§ aiAI^M Dh^3S 
Arg^KW 471 731 1 EHE7r i^l tfflUrAI 471 731 3 S 731 2 IS^fi £*r^ B^ISK 471 

5§ SIAI^Ei EH9# BlTiti- 4"7| 731 1 SHE 3! 4v>| 73! 3 §3^# 73! 2 E2^# ^4oh^ 
371! 471 731 2 §3^01 hi^l [IHDhAl 4^71 731 2 ES^M 4^ KM 731 2 EH EM S4^fe E^ll 

^tj^a. 

01 ^A| Oil 0)| SCHA1. 4^71 731 1 S 731 2 EHEg£ LIS°| ^SEIAI 2^/HI^ EF3S EHE^A) ^-g^Q. 
01 ^AIOOOII 2JCHAL &?\ M 1 E2°l^ fflSf 300O7000A2J =M||M 7|-AI^ MEI ^El^£^ ^4El£L 

4-7i sei ^ei^s ais mm assi Eai3/^^2r sst? m^m^ Essa. 

01 £A|0*|0)| SiCHAI. 471 731 2 SS^S 4*71 3 §32[g S30)| 0)1*1 -^SiHS A) ^g^CK 

S §"S2| ag 590)1 2J^3, 731 1 IS^S ME1^3 7H^4 HHilMO! S4£! StE^II 7|E^ 73! 

3-7112F; ^ E -^^3 0)|EI E -i|^ 4§ SS# Olg^hOj 4"7I HH^M AhOIOil 73i 1 E2 EHEM ^S3fe 
3711 21-; 4-71 &EHI 712" 230)1 731 2 IS^i ^4or^ 3711 21- ; 491 M 1 £2 EHE7I- kSl tIHH|-A| 
4-71 731 2 1321-1 4^r^ 3711 2K 4"7I SJ-EXfl 715 230)1 731 3 a 731 4 §3S|#g §4o r 
= 3711 2F; 4-71 731 1 E2 EHES bigA|?!7| ^1^ EM E)iA|^M EHSM 4"7I HH2M fe^SJ 4"7I 731 4 
132| 40)1 SgSfe Bfllfir; 4-71 EM EllAl^M EHi!# DI-^HM Al-g^hOI 4 k 71 XII 1 E2 EHE7I- bi 
mm UHUfAl 471 XII 4 a Ail 3 IS^MM ^*rM 4^mfe 371121-; 4"7I Xi) 1 E2 EHE S 4"7I X)l 4 
132|M g~ E22|# ^4oF^ 3-711 SI; 4"7I XII 4 132^01 UHJFAI 4 h 7l E22M 

XII 2 E2 EH EM 371IM St^Q. 

B ££ aM ^90)1 21^3, §3^M WttWl ^ 7H2J HH2MOI SSS &-E Xj| 7I5# X)|g 

5r= 3-7112}-; 471 13°| ^ 471 ^Ex-il ?\BM E22IM *!4ofe 371I2I-; 4" 7 1 §3SfO| k^EI 
H HEIH 4-71 HH2S AWI0)13 feTOh SiE5 4"7I E22M 4^1-01 XII 1 EHES ^4o r ^ 3711 S!J 0)1 
in«ia 45 SSS OlSohOI 4^71 HH2M21 4^301 S^IAI SEH 4-71 X1I 1 EHE 4^0)1 XII 2 EH EM 
^4o|-S 3711 m StftiD. 

g g-«o| c£ q^s ^gcHj 2J^r3, Xil 1 IS^S SEW3 ^4^ 7H 2J UH2S0I BJ-ESI 71 5M 

XilS§|-S 33! 2h 1*1- 0)1 HI g§ SSM Ol^hOI 4 k 7| dH2S A|-OI0)| XII 1 E2 EH El ^4^h^ 3 
71l2h; 4^71 BS» 715 230)1 X1I 2 §3^g 371121-; 4"7I Xil 1 E2 EHE71- HHJrAI 

4^71 731 2 132IM 4^fe 3711 2F; 2*1- 0)ini E ^^ 45 £SM Olg^rOI 4"7I UH2M2J 4^301 S^l 
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XI S?£s Taj ] E2 HUE #011 111 2 E2 EH EM ^2or= EM 3; #71 BExO 715 23011 SI 3 
Sasfl #71 SI 2 E2 KHE7h kgl HOW #71 XO 3 §35[§ ^2©h£ 231 M 

D. 

OlSh »S SJSHAi, HIM ae!/^SEIW 2^?1 SJEHI 715011 Sim= E2 SHE7I- m a 2W 

SHE SSlt SilAi S^l 4 2iD. 

B ITS Oil CU-g 2^ SUM E 3g, E 4e, E 5, HEIH E 6g iffiuhS, HIM £1-2! S 

^£E|A| 2^1 SJExll 715011 31*1= *!S sbj (DC) °j OHH =^ (BC)S E2 SflE7f 2 «!© 
S LBM I7:h IHE£F 2*1- HUES SSSQ. 1*1- SHE Si 2«- SHE= RAT-SAC, CT-SAC, 011111^ 25 §§ 
MM SJijflAi SSSQ. 01 SMI, RAT-Stf, CT-SAC, (HIEI^S S§ §§ S 01=. SH_r2M 

oigsfoi xw §1 =** ^m saw an 0t7l£l = SXil§M ^, tiioim 2^2| SAiEl ¥S0| g 
CHAi SHE2r 7ilOIM7 r 27I*1£S Aj^ 33E!= 2, SHE H7I7I- Til 01 M Ami HI «|**g 

= 2. SHE 21- SJExil 71501 27I3££ S3HXI »= 21 (not-open), BCM Z^J 0r2 *^©S oi^ 
37132! 3S, §01 4= SICK 

(Xil 1 AIN) 

E 3aLHXI E 3g= B S K S°1 UHtfS\ti Xil 1 tiAINOI Ctr^ ^SEIXi 2^/HIM Er2£ SH EM ««Sr= 
§§ Bflllt S01^= B3ESOIQ. 

2*1, 3JEI gger (isolating insulator film) (102)01 BJ-Ex-il 715 (100)011 SgSQ, #71 3 El 12 
9| (102)011 2|«A| OfSSJ Oil HE! fl (memory eel OS 7£or= £?l£j M^AI^Ei (switching 
transistor)10| ^£E| = §-g (act ive area)0l H C Hi Oil, ui-Exil 715 (100) #(HI=, 

Xil 1 (104), XII 1 (106), 3EIH Xil 2 S2af (108)01 01 g0t2] SS^S! 7I#S QISSI- 

01 SSSQr. #71 Xil I §3^ (1Q4)§ 0|^ TjjOlM tfiR* (gate oxioe f iln)°SAI S^SHS, 
#71 Xil 2 §SS»- (108)S CH^F 1000-2000 A 2] = ]]||M 7r*l = gfr^OIQK 7HOIM 2^M S#^r7l 9\tt 
^ ^£13 AFS ^^1 §g (photo-etching process) 01 ^tSS ^2I§ M^AI^EIMHJ 4:^^:/Eai3 

o|-7| OIS §§01 4t"SCK 

3 QSOil, 7HJ 3 §3^01 StExl 715 (100) 23011 SSSQ. #71 XII 3 §3^S 01 SOHHI ^ ^3 

2 01^ OIS ^^1 (anisotrophic reactive ion etching; 01^ 01|x|-^ ( etch-back )0| Eh §t, h ) 
Oil HJ^HAI S3 ^^aCHAl, E 3aCHI EAIS Um §"01, TilOlM (106) S! Tcfl 2 §3^ (108)2] 

m #011 mm ±mo\m (120)^01 s^sa. m 4 is^ (122)01 #71 a-Eiu 715 (ioo) 22011 a 

SSD. #71 Jil 4 12^ (122)^ CH^f 50-200 A2J =)MM 71-73= HfJ-^OICh 

#71 BfES-715 (100) 23011 = , i& ^2^^A1 a 5 13°»- (124)01 S^SCS, CH^f 3000-9000A 
HJ ^JJilM 7rXI= ^t^OICK CMP E= M»-«l SSM 01 go 1-01 #71 XI! 5 13°| (124)# g&SCT 
^^SJ" =>, ^ lEIE^- it£ fllAI^M uHS (126)01 ^^SCK ##t^ S532J §§#011 LCJ-E 

S§ glrSS E 3b0il EAIS fcj r 2h ^Q. 

#71 5§ EIIAI^M SH§j (126)1 Or^HM AF^^I-01 XII 5 13^1 (124)M #71 XII 2, XII 3, HEIH Xil 4 
13^-M (108), (120), HEIH (122)21- 2 E -i? m, XII 4 §3°^ (122)M ^l^hH 3EIH #71 SH 

@ (126)# XO^I-2 E 3c0il EAI^i RAT-SAC 7^7F 3CH2Q. ^, SS^££ 5,»-g5r= #71 X1I 
5 ggoi- (i25)g ^El 13°[ (102) #0112 yOrSJH, ^ #011= feTOrSiXI &=CK 

E 3c2J gg ^, ei-Exll 715 (100) 22011=, 3000-7000 A 2J ^ME 7FAI= Xil 2 E2^0I 

SQ. #71 XII 2 E2^= ESS ME| £E|=0|Q. CMP E= 011x1-^ §§011 SittM #71 XII 2 E2^ h 
2f #71 XII 5 §3^ (124)01 ^I^SQ. 01 §g HFM^Ai, E 3dCHI EAIS Hr2h ^ 1» IHE (128) 
1\ 7i!0|M 2^ (106)1 MBI^fH gg°»- (ggsff (104), (108), HE1H (120)^5 7#g) AI-OI 
0112 SaSD. 

#atl" brSr W SHE (128)S 7hX|= SJ-ESI 715 (100) 230il=, Xil 6 g Xil 7 §3°[i (130) 

3 (132)01 S^l-S SSSQ. 3 OSOII, CT-SAC §§S ^*«or7l flffl- 5£ EilXI^Ei Iflg 
(134)01 E 3e£h S"0I S^EID. ^, =^01 0|^01A|= #011 = , E1IX|^Ei7|- XIITItli HEIH 
mil §3^01 ^^El= #011 = , 5£ aiAI^E17|- y=Q. 

#71 1» SHE (128)2] 5201 kSS [fflWAI, #71 SHS (134)M D^35 A^§HS #71 Xil 6 a Xil 7 

§sem (130) a (132)01 ^*an, n sn-gg e 3ton eais urn ma. #71 m s 12^1 

(130)S #71 XII 7 12^ (132)01 ^^£1= =2011 ^ »X|5J- (etch stopper layer)£^A1 ^g^Q. 
#71 Xil 6 §2^ (130)^ 500-200 A =11 7rAl= ISr^lH, #71 Xil 7^3^ (132)^ 500-2000 A 
^JJilM 7rAl= Ar5r°KD|CK 

n DSWL Xil 3 E3SJ-0I ^Exil 715 23011 SgEIH 3EIH #71 Xil 7 S3^ (132)°] 5301 ir^l 
UHDhAI ^, =eh^ LH01I2- #71 XII 3 E2^0I feTE^ a^j Wj 3 S2H»-g ^^g, E 3g0il EAIS 

SrOL 27:h SHE (136)71- SSSCK #71 Xil 3 E2^ MEI^E|=, 1^3, TiN S 01= SH-H3IQ. 
#ati- aS2| §§MM WtHAi SCH2 W SHE (128) a 2^r SHE (136)= bIM Er2 a ^MEIAI 2^ 
(DIEAI@)1 BJEM 715 (100)011 21^r= E2 SHESAi ^S^QK 

(Xil 2 filAIOI) 

E 4a LHAI E 4e= S ^S2] Br^^ Xil 2 ^Al 011 Oil CP-S ^SEIAI 2^/HIM Eh2§ SH EM ^2SI= 
§§ 2-71IMM SOj^= 52EMOILK 

E 4aM S^I-3, M?H^!^EiMO| ^^El= ^# S^M §S]uf= ^El §3^ (202)01 ^Eiil 

715 (200)011 SSSD. #71 Bj-EH 715 (100) #011=, Xil 1 (204), Xil 1 E2^ (206), 3E| 
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II Xil 2 13^ v (208)01 01 £0t2j S#33 71 a# OlgSfOI #7| XH 1 ggsj- (204) 

£ 01^ TflOlM iftl-^SAi ^gorDI, #71 XII 2 §3S| (208)£ 1000-2000 A 2J ^)J1IM 7 r A| = 
OICK Til 01 M *j2o- r 7l IT Ara §g (photo-etching process) 01 ^t8£! 

M2!XI±Ei§2J ±2±/Ett\2! 23g tjgo- r 7l ««■ 0IS ?gj 5S0I ^tSSQ. 

3 OS Oil, 500-1000A2J ^IJHM 7 r AI = Xfi 3 13^01 715 (200) 23011 §«SQ. #71 Xil 3 

§3^£ Oflxl- H ^ SgOII 2J*HAi S3 AjZIEICHA), E 4a0)| EAIS HhSU- ITOL 7)I0IM 3^ (206) S XII 
2 §3^ (208)2J #011 HEIH 1 1 13^ (104) #011 71I0IM ^10|Ai (220)§0! §SSQ, Oil 

\LmM S§ £g (epitaxial growth process)^ Ol^ShOj 711 01 M AKDI2J gOI XHSIAI3, E 

4b01l EAIS HKI- ITOI, m SHE (221)7 r ^#SQ, OIUL IT# 7H^? 23 (active open spacing)0| 
1 400 A 01 U, 711 01 S AK)I2| g§ «31 7 r 2500 A 01 H, SHEZJ- 2301 500AEHZ ?ra*W. 

Oiatf 7 r g SHMAI, SOI Stf21 #5 ^rE CH SOI BtJ2| g§ ^E2J d|~ 4-6:10IQK 

#71 SJ-ESI 715 (200) 33011-, CH^f 500-5000 A 2| = Hfl 7|-A1=, #2!" ^SSf^SAi 71 Xil 4 

as** (222)01 *2£!Cr. Ollxl-^ §g E= 0Ba-«l SSHI- ^ SSS Mlt* £g § CHb: S r 
Lrl OISSKH l» SHE (221)21 5301 higS IBWXL #71 XII 4 S3S| (222)01 *|2tSQ. 

##*> Sg21 UrM (E 4c Si) #CHI^, SI 5 S! «l 6 SS^g (224) S! (226)01 SSSQ. 

CT-SAC £gg 4=t8*r7l 9\tt 5§ SIAI^Ei SH@ (228)01 E 4d2|- SOI SSSCr. ^, 5^01 
OI^CHAI^ S« #015, 5i &ilXI^Ei7h XHTi&IH 3EIH #2 gS^OI #011^, ±£ 

aiAI±E17r 

#7i W SHE (221)21 £301 iSl ttHUrAI, #71 SHS (228)M 0^33 Al^orOI #71 Xil 5 3! Xi! 6 
g3 D 4l (224) S! (226)01 *|2KIjDL 3 ^ 12rM£ E 4dCHI EAIS Um ^CK #71 XII 5 §35{- 
(224)^ #71 7HJ 6 (226)01 ^I^EIS ^2J"01I ^l^l *iA|°!^A1 ^gt^Q. #71 Xil 5 §3S| 

(224)g 500-330 A 2J ^]J1IM 7hX|^ HfF^OIH, #71 XII 6 13^ (226)^ 500-2000 A 2J =]J||§ 7m = 

#71 SH@ (223)1 JO*!" ^, ^71 §1 B (227)01 xH?-IX|E^ 731 3 £29*01 SSSD. 

01 = , #71 M 6 13^ (226)01 hc^l #71 X1I 3 E3^-# ^^r3, E 4d)1l EAIS dr2F SC 

OL 2 » IHE (230)7^ S#SQ. 0I7IAI, #71 1» SHE (221 )2r #71 m IHE (230)~ HIM Er3/^ 
SEIXI HHEMA1 ^§^D. 

(a 3 « Aim) 

E 5^ g ^S2| HF^ti" £AI01|01I C[fE XII 3 ^AIOIIOII 1[}E ^SEIAI EF3§ 1E7F 

SOI^^ Era £01 D. 

E 5011 2JCHAL \ft SHE (302)7h S#£l^ ggg SI 1 ^AIDIIOII E 3a LHAI E 3d2F ^^^ r 71l 2 
UaCK m SHE (302)71- S§ E^ISOII CH*^ 017IA1 a^FSQ. Ofllll^g 

#§ Olg^rOI 1^ SHE (304) #0i| W SHE (304)7K E 5011 EAIE! hlrSh ITOI, S#i!CK 01 

OH, Til 01 M 2=M AF0I2J Z^OI 1400AOIH, 3CH?J0t IT ^M7r 2500AOIJ2, 3EIH SHE1 A r OI2j 
01 500 A 01 EF 7Fg3CT. OlEiSJ- 7r§m0ilA1, ^01 ^2| #§ ^E CH ^01 S*f2| #§ ^£21 U\~ 
(4-6):10IQ. 

(Xil 4 SAIOII) 

E 6^ ■ S g«2J UF^^ ^A| Oil Oil CO-^ Xil 4 ^AlWIOil 0>E ^MEIAI EI-3S SHE7I- S#S 

aoi^~ Era £oi d. 

E 6(HI aOlAI, 1» SHE7h^#E]^ X1I 2 ^Al Ml Oil E&B E 4a LHAI E 4c2F §i^|-7il atSSD, 

ZiE1S^, XII 4 ^AlOliOil CDEI- 1^ SHE (402)71- **#EI^ BTIIMOil CHtt 017IA1 ^^&CK 

S§ SSM OlSSrCM l» SHE (402) #011 27* SHE (404)71- Oltffl. XII 3 £AI0H2F 

B^tt 22 mOIIAi ^SEIAI 2^/UIM ErSie SHE7h^^l [QL #SS!" #&HI (4-6:1)011 CO-EI- SHE7I- 
«5S 201 D. 3 QSOIL eZt SS^SAI ^3^ (406)01 ^E3I 71 » (400) 23011 S#S ^ CMP 
£^ M»-«| 5§0il 21^HAi 2» SHE (404)7r kgl OH^I-AI #71 !3^t (406)01 ^2|£|H, E 6011 E 
Aj£> Um g-s SOISIIK 

B ^S21 dUT^it!- Xil 1 LHAI Xil 4 ^AIOHSOII COrg SHE ^# g^g 7H^^S §El^r3 QgSF 3" 
Q. 373, RAT-SAC (XII 1 S Xil 3 SA|01IM)g goBAI l» SHE7r^#aH ZIEIH 2» SHE7I- CT- 
SAC £g (Xil 1 £^ Oinmtf S& ^§ (Xil 3 gAI0!l)g 0\gt*Q\ m SHE #0il ssach 
□Em, (HIEI^j^ #§ (XII 2 a XII 4 ^A|(BIM)S #^HAi 1^ HH£7h S#£IH 3EIH 2» SHE— 
CT-SAC (Xil 2 ^AIOII) E= OilSI^^ #§ gg (Xil 4 £A|0)|)0il 21tHAi S#SCK CT-SAC, RAT- 
SAC, Oilffl^ ^S" SgMS itJ-ol-01 2}CH£ 2 LH ^MEIXI 3^/bllM Er3§ SHE7I- ^#1 
4^ &BSOI 0171011 ^S^! Xllilti" DSfSi* ^ ^EMOI ^XH^ 4= 01 ^0^21 
W#^3 XI^IS ^^*J- ArSOIITil ArS^rCh OrgEi, B SSWI CUE £3 SHE »SOI HIM EJ-3/ 
— MEIAI E3 SHE Oil £Hg5KH ^g£!21AI3, DM 01 El 7 W HH^ US SgOilE 4 2ig 



#71 ti" Hr2h ^OL A r 7| §1 £SM (OHM M3. RAT-SAC, CT-SAC, CHI El #g gg)M iti^r 
01 dIM EI-3/^SEIAI SHE7I- 1» SHE 21- 2^ SHE^ U¥1 ^#SQ. OISAN, RAT-SAC, CT-SAC, 

MEW* S§ Sg S CHh: 5FLr3g 01 go 1-01 Ar7| gl W 0^7I£I^ ^XilgM ^, 

Til 01 M 2^2J EAiEl ^01 l^^EICHAi BHE2F 7ilO|M7r 271^^1^ Ai^ 31£l^ 2, SHE 37|7h 
Til 01 M S^m Al-0i2i Z.^£S XH§J-£I~ 3, SHE2I- BTEM 7IEHDI S7I^^S 31£IA{ Sr^ 51 (not- 
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open), BCg 32J Oh2 *q£3 2Jtt S7I3°! 31, §01 4= SIQ. 

(ST) 3?°} Sft 

S^tf 1. HI 1 ISSJ-^S 1EW°J ^4 7H°I HHfigOl t*4£! SHEA 715s &3ftt= 3711 21- ; 
471 391 1 2S2J- H £71 H_e£x|| g£ HI I ESSJg ^4Sh= 371l2fc 

471 73i i igsfoi nem 471 mi£!g ahjimst few sie^ #71 hi 1 Es^g aj^kh 

HI 1 DEM 571121-; 

471 331 1 SHE a 471 HI 1 S= 1 23 13 gSSjgg £*I-S *!4SI-= 3TII2h; 

471 HI 1 EH El ingA|5>|7| ES aiXl^M ggg 471 HH2g 4^21 471 HI 3 4011 * 

4Sh^ 3711 2fc 

4^1 EM aiX|±M EHSS 0h±3£ AhgSKfl 471 HI 1 IE 7 1- bigg UHXH-XI 471 HI 3 S HI 2 IS 
ejgg £nS. 421*}= 37412}; 

471 Eg H\X\±E] nH§g HI 3|« 5- 471 HI 1 ME 1! 471 HI 3 §9^5 3= HI 2 ES^g *!4 
5^ 3711 S!; 

471 HI 2 ggsTOI bigS UBUhXI 471 HI 2 ESSjg il^KM HI 2 IH Eg i*4Sfe 3711 g E*J"Sfe 
H^Eai 4£|£) HI 5 

2. HI 1 tM S10U1, 

471 HI 1 S HI 2 flHEgS pegoj 3=/b|M ^oja HHESAI STgSI-S 9J-EHI 5*|2J HIS 

UH=M 

g^tr 3. 31 i tjoii aoiAi, 

#71 31 1 ES^S CH^f 3000-7000 A =]}fll = 3EI £EI52S #71 SEI £EI5S 

as =?^m^ 2^ Eaa/^a^a saw §£S^ essi^ esa 5*121 315 gfg. 

S^tT 4. 31 1 tHHI 2JCHA-L 

#71 31 2 13°^ CH^F 50 A -200 A 2j !=)}||# 7KI = aSW£S S#EI = &Efl 5*1°) 315 gfa. 

5. Xil 1 %m 2JCHA1, 

#71 31 3 13°^ CHCf 500-2000 A 2J £=JHIM 7R|£ = OKA 8«2| 315 

6. « 1 ftM SiCHAi, 

#71 XII 2 13°i£ #71 3 S3^S ^l^mfe S2MHI Oflxl-^Mffi (etch-stopper)SAI BJ-Exfl 
S*|2J 315 ^g. 

fJ^t* 7. 31 1 ttffl 2ACHAI, 

#71 31 I uHE= CMP g§, Qilxl-^ §§, £ES CMP § Oilxl-^ §§M OlSmDI #71 3! 1 ^ 
§#EI= SSa 5*181 315 sa. 

8. 31 1 tm SiCHAI, 

#71 31 2 gEI ^EI5, S±IS, E^ TiN^S S#£i^ 315 gfg. 

^^9. 31 1 t»fl SCHAI, 

#71 31 2 KHE^ CMP §g, Oflfl-^ E^ CMP S 0JM-«t Oi^ohOI #71 31 2 ES^M ^! 

3^2:^^ ^^£1^ aj-E^I §x|2j 315 

10. 31 1 S3^S SEIA^o] 7H2J HH^MOI &EJ-II 7I5M 3ISofe E^I2F; 
£eh*hoi Qi| u| eh ^ gg . g gm OlgthOI #71 m&S AFOIOil 31 1 E2 KHES SSSfe 9«2F; 
#71 Sl-Exl 715 SSOil 31 2 SS^M a#ofe BTtlSi-; 

#71 31 1 E2 HHE7h ir^l UHDW #71 31 2 §3^g ^S^fe E^I2h 
#71 Sl-Eai 715 31 3 a 31 4 §3*M! ^#ol-^ E^l£h 

#71 31 1 ES SUES i^AI7l7i Z\tt 5§ EilAI^^ n«@g #71 HH^M #^2j #?| 31 4 §3^ # 
CHI S#5^ 9711 2h; 

#71 aixi^e ihsm d^3£ kmtm #71 si 1 es be^ tgi im^w #71 31 4 a 31 3 

#71 31 1 ES HUE S #71 31 4 S3^g E3^I E^l 

#71 31 4 §3^01 ±mW mm #71 E2^S ^I^CM SI 2 E2 SHEg S#^f^ BTIIM £tmfe 
SI-ESI 5fl.2| 315 

11. 31 10 «(HI SlOiAi, 

#71 ^ HH^e #^| 31 1 HS^S Til 01 M iBOIAia StJ^HM ^#E|^ ^ 
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£H §*I2I HI 5 

g^tr 12. a 10*WI 2{CHA), 

£71 HI 1 a 391 2 £3 HESS £71 »S» SJO CIS 3*111 ttH ±S5|XI E12s £71 

ersa 7ison 2§si= es udesai si-ssi— sjejii g-asj ms. mm. 

«?tt 13. HI I0«0| XfflAI, 

£71 HI 2 SSej-g S2t SS^SSAI A1gE| = CHSf 500A-5,000 A2| 7W= d*FSt£S SSQ 

= fflSH Sx|2J HI 5 S-g. 

9=TV M. HI 10 4HW aw/d. 

£71 HI 3 SSSJS [H et 50A-200A2J = 71X1 = 3312*01 H, £71 HI 4 agatS qibf 500 A - 
2,OO0A°1 ^ffllg 71X1 = d+»9*«£ *!SEI = SfEill §*|S| HI 5 S*g. 

g^ff 15. HI 14 «HM HOI/d. 

£71 HI 3 aasj-g £71 4 §2e*§ 3Z*o1= §2011 CHIxl-igffl (etch-stopper)SAI S*S81= bj-£a 
£*|2j HI 5 ifg. 

S^S 16. B2S*©3 ME1W2 7H21 HHSMOI SSS gtsa 7IBg J85m= 271121; 
§ 3 ov a h^jii 7| eg g- ESS*! SSS1= 271121: 

£? E|:2 3EI11 ° 71 HH£!§ AH3IIH1S!- fefOI S!EH £71 ES^M 42|«K)I HI 1 SUES 

aiai hhtmemn si 301 ssra s£i a 1 -s 801 a 2 a£s 

tS^t* 17. HI 2KHAJ. 

18. HI I SSSfog gs^oj j H 2J HHdsOl SSI! BE* 715ft *B5S1= 271121; 
1*1 (HI ill ej ^ g§ S§i 01 so 101 £71 HHds AfOlM HI 1 ES AHEM *jgS1= 271121; 

£71 ^Exll 7|g jqajoil HI 2 !3sm *>-2i^ 271121; 

£71 HI 1 E2 HIE71 icgg [IHJD1XI £71 HI 2 39 e» *}2*S1= 271121; 

I^MIDS^SS^S ■S«CJWH)I £71 bHd#2J £^201 SS1XI 8»£« £71 HI I E2 HUE £011 HI 

SM^WAii^VaAra 2 S3 "* ts5! ** " 3 * 

19. HI 18 «m SiCHAI. 

£7^HJ_2 |2|jy^lj2S*°£AI A1g£l = CHSf 500A-5,OOOA°J ^JHIg 71X1= #31S*©3 «SS 
g^U- 20. HI 18 SMI 2101 Al, 

£71 HI 1 S HI 2 ES I|Ei§ £71 9.hc. fl | g«71 Qg SSS UH ^MEIXI 2^ 5! HIM E121 £ 
71 9JEHI 712011 2141= E2 IHESA1 **g5l= Hli £*g. 

iff 



13-7 




m 1 999-0084959 



13-8 




13-9 




^1 999-0 CB4959 



13-10 




13-11 




^1 999-0 0B4959 



13-12 




13-13 



